Abstract: A checklist of the fishes of the Tusubres River basin, Pacific coast of Costa Rica, compiled from field and museum surveys is herein presented. A total of 54 species, representing 47 genera and 27 families, were recorded. Peripheral species were dominant (64.8%), followed by secondary freshwater fishes (20.4%); primary freshwater fishes accounted only for 14.8% of the total fish diversity. Eleotridae (6 spp.), Gobiidae (6 spp.), Poeciliidae (5 spp.) and Characidae (4 spp.) were the most diverse. Two species (Caranx sexfasciatus, Carangidae; and Opisthonema libertate, Clupeidae) were new records for Costa Rican freshwaters, and two species (Gymnotus maculosus, Gymnotidae; and Lebiasina boruca, Lebiasinidae) was found to have expanded ranges. An identification key and a complete photographic album of all fish species recorded in the basin are presented. The results of this investigation provide a framework for future studies on biogeography, ecology and conservation on fishes from this area.
INTRODUCTION
The Tusubres River Basin (Figure 1 ), located on the Pacific slope of Costa Rica (09°47′-09°29′ N and 084°40′-084°18′ W), has a drainage area of 826 km 2 (Rojas 2011 ), which correspond to 1.6% of the total country area. Despite its small size, this basin has a relatively high diversity of fishes as a result of its environmental heterogeneity and geographic position (Alpírez 1985; Bussing 1998) .
Biogeographically, the Tusubres River Basin is in cluded within the Chiriquí-Santa María area of endemism (sensu Matamoros et al. 2014) , and represents the northern limit of this area. The area is characterized by the presence of several South American lineages that dispersed north into Middle America, representing, in most cases, the northern limit of their distributions (Matamoros et al. 2014) .
Traditionally, several authors (e.g., Bussing 1987 Bussing , 1998 Angulo et al. 2013 ) have included the Tusubres River Basin within the Pirris River Basin. However, as noted by Rojas (2011) , geographic, hydrological, climatic and ecological factors merit the recognition of the two basins as distinct units.
Despite its relatively high diversity and the risk of extirpation of some species due to human activities (mainly by deforestation, expansion of agricultural frontiers and intensive fishing ; Bussing 1998; Rojas 2011) , the fish fauna of this basin is relatively poorly known. Taking this in consideration, the aim of this study is to describe the composition and distribution of the ichthyofauna of the Tusubres River Basin as a framework for future studies of the biogeography, ecology and conservation of fishes from this area. A checklist, an identification key and a complete photographic album of the fish species are provided.
MATERIALS AND METHODS
A total of 19 sampling points were performed (Table 1 ; Figure 1 ). Fishes were collected using dip nets (30×40 cm (No-181-2010 -SINAC, No 157-2012 -SINAC and No 007-2013 were issued by the Costa Rican Ministerio de Ambiente y Energía (MINAE) and the Sistema Nacional de Áreas de Conservación (SINAC).
LISTS OF SPECIES
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The majority of the captured specimens were identified in the field following Bussing (1998) and Robertson and Allen (2008) ; these specimens were released alive. Some specimens of uncertain field identification were retained and were first preserved in 10% formalin and then transferred to 70% ethanol for laboratory identification. Prior to preservation, specimens captured alive were anaesthetized and euthanized with clove oil following Inoue et al. (2003) . Voucher specimens (at least one) of all sampled species were retained, photographed (Figures 2-5) and deposited at the fish collection of the Museo de Zoología of the Universidad de Costa Rica (UCR) with catalog numbers provided in Table 3 . In order to supplement the data obtained through this inventory, a thorough review of the material deposited at the fish collection of the UCR was also conducted (Table 2) .
Ichthyofaunal data were recorded as presence-absence of individual fish species by sampled sites (Table 3) . The family tolerance to salinity is listed (Table 3) according to the classification of Myers (1949) . Taxonomic nomenclature follows Eschmeyer (2015) . Measurements and counts follow Hubbs and Lagler (1958) and Bussing (1998) .
RESULTS
A total of 50 species, and 2384 specimens, were collected; representing 43 genera and 24 families (Table 3) . The families with highest species richness were Eleotridae (6 spp., 11.1%), Gobiidae (6 spp., 11.1%), Poeciliidae (5 spp., 9.3%) and Characidae (4 spp., 7.4%).
Four species (Achirus mazatlanus (Steindachner 1869), Achiridae; Hypsoblennius maculipinna (Regan 1903) , Bleniidae; Halichoeres aestuaricola Bussing 1972, Labridae; and Microdesmus dorsipunctatus Dawson 1968, Microdesmidae) , all with voucher specimens deposited at the UCR collection, were added to the list of species for the river basin (Table 3) . From the review of the UCR material, a total of 35 species were recorded; representing 32 genera and 18 families (Table 3) , including these four species.
Taking into consideration both sources of information (fish inventory and UCR material), the fish fauna of the Tusubres River Basin is comprised of a total of 54 species; representing 47 genera and 27 families ( Table 3) . Based on Bussing (1998) , all listed species were native to the Tusubres River Basin. The number of species at a single locality ranged from 2 to 23 (mean=11.8). Highest species richness (12-23 species, mean=17.8) was recorded very close to the coast, between 9 and 14 m above sea level. Upstream, between 106 and 455 m, the number of species was relatively lower (8-17, mean=10.8), with localities 6, 11 and 12 (see Figure 1) having the low richness values (2-3 species, mean=2.33) Based on Myers's (1949) salinity tolerance classification of freshwater fishes, the majority of species were peripheral (35 species, 64.8%), followed by secondary freshwater fishes (11 species, 20.4%). Only four families (Characidae, Gymnotidae, Heptapteridae and Lebiasinidae) and 8 species (about 14.8% of the total fish diversity) of primary freshwater fishes were recorded (Table 3) .
On the basis of Bussing (1987 Bussing ( , 1998 and Angulo et al. (2013) , a total of two species (Caranx sexfasciatus Quoy & Gaimard 1825, Carangidae; and Opisthonema libertate (Günther 1867), Clupeidae) were considered to be new records for Costa Rican inland waters. In addition, on the basis of Bussing (1987 Bussing ( , 1998 , two species (Gymnotus maculosus Albert & Miller 1995, Gymnotidae;  and Lebiasina boruca (Bussing 1967) , Lebiasinidae) were shown to have expanded ranges.
Key to species of fishes from the Tusubres River basin, Pacific coast, Costa Rica
The following key is based on our research and data available in the literature (Bussing 1987 (Bussing , 1998 Nelson 2006; Robertson and Allen 2008) . Voucher specimens are listed in Table 3 . *Pictures taken after fixation in 10% formalin and stored in 70% alcohol. Voucher specimens are listed in Table 3 . Pseudophallus elcapitanensis*; K) Pseudophallus starksii. *Pictures taken after fixation in 10% formalin and stored in 70% alcohol. Voucher specimens are listed in Table 3 . 
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Centropomus nigrescens
Günther, 1864
Centropomus unionensis Bocourt, 1868
Characidae 4, 4 Pri
Astyanax aeneus (Günther, 1860)
Hyphessobrycon savagei Bussing, 1967
Pterobrycon myrnae Bussing, 1974
Roeboides ilseae Bussing, 1986 X X X X X X X 2L 0306009
Cichlidae 3, 3 Sec
Amatitlania siquia SchmitterSoto, 2007
Amphilophus diquis (Bussing, 1974) X X X 3A 0305002
Tomocichla sieboldii (Kner, 1863) X X X X X X 3B 3082004 
Eleotris picta Kner, 1863
Gobiomorus maculatus (Günther, 1859)
Gobiomorus polylepis Ginsburg, 1953
Hemieleotris latifasciata (Meek & Hildebrand, 1912) X X X X X X 3J 2963001
Gerreidae 3, 3 Per
Diapterus peruvianus (Cuvier, 1830)
Eucinostomus currani Zahuranec, 1980
Gerres simillimus Regan, 1907 X X X X 3M 0308021
Gobiesocidae 1, 1 Per
Gobiesox potamius Briggs, 1955 X X X 3N 2955003
Gobiidae 6, 6 Per
Awaous transandeanus (Günther, 1861)
Continued 
Rhamdia laticauda (Kner, 1858) X X X X X X X 4I 3083002
Labridae 1, 1 Per
Halichoeres aestuaricola Bussing, 1972 X 4J 0308017
Lebiasinidae 1, 1 Pri
Lebiasina boruca (Bussing, 1967 ) X 4K 3083001
Lutjanidae 1, 2 Per
Lutjanus argentiventris (Peters, 1869)
Lutjanus novemfasciatus Gill, 1862
Microdesmidae 1, 1 Per
Microdesmus dorsipunctatus
Dawson, 1968 X 4N 0308006
Mugilidae 2, 2 Per
Agonostomus monticola (Bancroft, 1834)
Mugil curema Valenciennes, 1836 X X X X X 5A 0308019
Paralichthyidae 1, 1 Per
Citharichthys gilberti Jenkins & Evermann, 1889 X X X 5B 2948001
Poeciliidae 3, 5 Sec
Brachyrhaphis olomina (Meek, 1914) X 5C 3084001
Brachyrhaphis rhabdophora (Regan, 1908)
Poeciliopsis elongata (Günther, 1866)
Poeciliopsis turrubarensis (Meek, 1912) X X X X X X X 5G 0308008 Figure 5D )
25 Pelvic fins of mature males modified, tip of first ray with a soft swelling, second ray thickened; gonopodium short, rarely reaching to mid-dorsal fin; dorsal fin origin of females usually above anal fin origin; dorsal fin usually with black spotting or a blotch proximally; cross-hatch pattern faint; caudal fin profusely spotted on base, often on entire fin; rows of yellow or black spots along sides . 32 Eyes not covered by a transparent adipose eyelid; second dorsal fin with 9 rays; anal fin with 2 spines and 10 rays; body color olive above, white below, with a dark crisscrossed lines on back; fins yellowish; upper third of pectoral fin base dark; a dark blotch on tail base; juveniles with a distinct spot on tail ...... Agonostomus monticola ( Figure 4O ) 32′ Eyes mostly covered by a well developed transparent adipose eyelid; second dorsal fin with a single spine and 8 rays; anal fin with 3 spines and 9 rays (10 in juveniles); body color olive to bluish, silvery on sides, white below; a small black blotch at upper base of pectoral fin; anal and pelvic fins yellowish, tail may be yellowish at base, with dark border ...... Mugil curema ( Figure 5A ) organizations and governmental agencies in establishing conservation actions, and in the promoting of the sustainable use of the fishes in the basin.
